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Hakkında

Turkuaz Uluslararası Sosyo-Ekonomik Stratejik Araştırmalar Dergisi, Aralık 2019'da yayın hayatına
başlayan,  sosyal  bilimler  alanında  yapılan  özgün  araştırmaları  yayımlama  ve  bilim  insanlarının
hizmetine  sunmayı  amaçlayan  uluslararası  hakemli  bir  dergidir.  Dergi,  KIŞ  (Aralık)  ve  YAZ
(Haziran) dönemleri olmak üzere yılda iki kez yayımlanmakta olup Yayın Kurulu gerekli gördüğünde
özel sayı çıkartır.  Turkuaz Uluslararası Sosyo-Ekonomik Stratejik Araştırmalar Dergisi açık erişimli
bir dergidir, dergi sayılarına erişim ücretsizdir. Dergi yazım dili Türkçe ve İngilizcedir. 

Amaç

Turkuaz Uluslararası Sosyo-Ekonomik Stratejik Araştırmalar Dergisi, sosyal bilimler alanında yapılan
bilimsel ve akademik çalışmaları, hem ulusal hem de uluslararası camia ile paylaşmayı ve bilime katkı
sağlamayı amaçlar.

Kapsam

Sosyal  Bilimler  alanında  katkı  sağlayacak  her  türlü  özgün  bilimsel  makaleler,  araştırma  notları,
bilimsel değerlendirmeler ve analizler dergimizin kapsamı alanındadır. Uluslararası Sosyo-Ekonomik
Stratejik  Araştırmalar  Dergisi,  iktisat,  maliye,  kamu yönetimi,  hukuk, uluslararası  ilişkiler,  işletme,
çalışma ekonomisi, ekonometri, uluslararası ticaret, bankacılık ve finans vb alanları kapsamaktadır.

Turkuaz Uluslararası Sosyo-Ekonomik Stratejik Araştırmalar Dergisi yılda iki kez yayınlanan ücretsiz
e-dergidir.
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STRATEGIC ANALYSIS MODEL. PORTER'S 5 FORCES 

MODEL: CASE STUDY 

Lucian Gabriel Maxim1 

ABSTRACT 

The research is an analysis of strategic management for a company in the field of retail in 

Romania using the model of the 5 forces of Porter. The biggest threats in the Romanian retail market 

come from the area of the existing competition but also of the new entrants, the company facing real 

problems due to this, being obliged to identify new spaces on this market. In the case of the company 

that is the subject of this case study, this is obvious, given the fact that the Romanian market has been 

invaded in the last 10 years by companies with foreign private capital. Thus, the company makes great 

efforts to be able to withstand a competitive market of such a nature, this being possible only by 

developing new approaches. In this context, the main purpose of the research is to determine the 

strategic mistakes of Romanian retail companies. In order to achieve the objective, the research is trying 

to answer the question: Is strategic management the cause for which Romanian retail companies fail? 

The importance of the research is given by the fact that the retail sector is the main component of GDP 

in Romania, in 2020 it has or gross growth of 2.2% compared to 2019. 

Keywords: Retail market, strategic management, performance. 

Jel Codes: L20, L21, L81. 

1. INTRODUCTION

Strategic management is the planning, monitoring, analysis and ongoing assessment of 

all the needs that an organization needs to meet its goals and objectives. 

Changes in the business environment will lead organizations to constantly evaluate 

their successful strategies. The strategic management process helps organizations to 

summarize their current situation, to discover strategies, to implement them and to analyze 

the effectiveness of the implemented management strategies. 

Strategic management is generally considered to have financial and non-financial 

benefits. A strategic management process helps an organization and its management to think 

and plan for their future existence, fulfilling the main responsibility of a board of directors. 

Strategic management sets a direction for the organization and its employees. Unlike the 

strategic plans made once, an efficient strategic management continuously plans, monitors and 

tests the activities of an organization, resulting in a higher operational efficiency, market share 

and profitability. 

Strategic management is based on a clear understanding of the organization. The 

process requires a commitment to strategic planning, a set of business management tools that 

involves an organization's ability to set both short-term and long-term goals. Strategic 

planning also includes planning strategic decisions, activities and the allocation of resources 

needed to achieve these goals. 

1 Transilvania University of Brașov, Romania, e-mail adress: lucian.maximbv@gmail.com 
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Having a defined process for managing an institution's strategies will help 

organizations make logical decisions and quickly develop new goals, to keep up with changing 

technological, market and business conditions. Strategic management can thus help an 

organization gain a competitive advantage, improve market share, and plan for its future. 

 

2. COMPANY OVERVIEW 

 

MAYA SUPERMARKET is the economic operator of the largest store network in 

Prahova County. The company has 100% Romanian private capital, being a family business, 

currently among the few companies, belonging to the field of retail trade, in Romania, within 

the local store networks (LKA), which managed to develop in the conditions in that this market 

has been invaded in the last 10 years by companies with foreign private capital.  

MAYA SUPERMARKET has acquired a reputation, at least locally, for its seriousness 

and continuous orientation towards satisfying customers' needs. The company's mission 

derives from the desire to bring the concept of supermarket and modern trade close to as many 

communities in the county in which it operates, the market offered by Prahova County being 

quite large, nationally being the second county by population. 

Thus, from its establishment in 2009, which coincided with the first store inaugurated, 

until 2020, the company managed to open another 19 stores making the store network an 

important player on the local market and, according to the number of operating points 

operated, one of the largest traditional networks at national level, the company's strategy 

aimed at horizontal development. Also, with the new store openings, the number of employees 

in the store network increased to 350. The salary level is with a percentage between 5-10% 

above the average salaries offered in this field by competing companies, which makes MAYA 

SUPERMARKET an attractive company for people looking for a job. 

The development of the company has accelerated in the last 3 years, the company 

managing to tick the opening of 12 new work points, which means approximately a new 

opening every 3 months. This development has as main source the change of the management 

team, about 4 years ago, which resulted in a change in the perspective of the company's activity 

in terms of development and how it relates to current economic factors. 

Among the changes offered by the new management are: 

• the inauguration of the central warehouse which helped to obtain lower 

acquisition costs given the fact that it was possible to purchase larger quantities, being 

sufficient and adequate storage space. 

• issuing a flyer with bimonthly promotions addressed to customers and 

subsequently issuing a magazine in the true sense of the word with promotions that would 

make the store's product offer much more attractive. 

• the number of new products listed on the network was very large, customers 

being able to find on the shelves of stores products that benefit from television advertising. 

• The company does not have any source of external financing, such as an 

investor, investment fund or bank loans, the budgets for the development of the store network 

being fully supported by the revenues generated by the company's activity. 
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3. ANALYSIS USING PORTER'S FIVE FORCES MODEL 

 

Porter's Five Forces model is a framework that helps analyze the level of competition in 

a particular industry. 

According to this framework, competitiveness does not only come from competitors. 

Rather, the state of competition in an industry depends on five basic forces: 

• threatening new entrants 

• the bargaining power of suppliers 

• buyers bargaining power 

• threatening with replacement products or services 

• competitors in the existing industry. 

The collective power of these forces determines the profit potential of an industry and 

therefore its attractiveness. If the five forces are intense, almost no company in the industry 

earns attractive returns on investment, and if the forces are light, there is room for higher 

returns. 

Definition of the 5 forces: 

➢ Replacement products 

The company has stability regarding this factor, this being generated by: 

• the large size of sales capacity through the 20 points of sale 

• the quality of products; 

• the tendency of consumers to purchase superior products from a qualitative 

point of view. 

• diversity of products sold 

• a competitive shelf price for the end customer 

➢ New entrants 

As for new entrants, the company is facing problems, as the number of operators with 

foreign capital, the large international chains of stores (supermarkets and hypermarkets) has 

grown rapidly in recent years. 

Due to the lack of regulations regarding the opening of new stores, there are practically 

no barriers to prevent the appearance of new players on the market. 

➢ Suppliers 

Suppliers are largely represented by local distribution companies, but there are also 

national suppliers or even producers who also have their own distribution capacities. 

Thus, the bargaining power of suppliers is moderate, because, unlike large chains stores 

that have their own distribution platforms, so distributors are restricted access to this market, 

the company that currently operates 20 stores, makes the routes of distributors to become 

profitable. Therefore, the suppliers consider the company as a strategic partner and have every 

reason to offer very good collaboration conditions. 

➢ Consumers 

The main market is represented by Prahova County, but the company also operates two 

stores in Dâmbovița County. 
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The main customers are the inhabitants of the localities where the company has shops, 

but there are also transit localities where customers are also people from other areas of the 

country. 

The bargaining power of consumers is important, because customers are interested in 

the lowest possible price and high quality. 

➢ Competitive level 

It is given by the number and strength of competitors in the retail industry. In Romania, 

this competition is very high due to the large international chains of stores that have literally 

invaded the market in the last 10 years. 

These international chains, which benefit from extremely large development budgets, 

make the development of the traditional ones in this field quite difficult or even impossible, in 

some cases, which unfortunately are more and more frequent, even lead to the closure of the 

points. Of companies with Romanian capital that cannot keep up with the level of investments 

supported by these foreign companies. 

The main advantages of these companies are offered by the development and 

promotion budgets, which offer them the possibility to build new locations in the absence of 

spaces for rent and promotion at national level on the main television stations. 

Depending on the intensity of the action of the forces, they are grouped as follows: 

➢ Low intensity forces: 

• Threat of substitute products 

➢ Medium intensity forces: 

• Bargaining power of suppliers 

➢ Forces of increased intensity 

• The threat of new entrants 

• Rivalry between existing companies 

• The bargaining power of customers 

 

 

Figure 1. Graphical representation of Porter's 5 forces model (own creation) 
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4. CONCLUSION 

 

The strategic analysis of the organization includes the analysis of the strategic situation 

of external and internal environmental factors as well as the establishment of relations between 

them. 

Starting from the establishment of the vision, the mission of the objectives and the 

strategy of the company, from the initial or taken over organizational culture, the companies 

are in front of some strategic alternatives aiming to ensure the competitiveness on the market 

in relation to the other players. 

Porter's 5 forces model helps entrepreneurs in evaluating the business, taking into 

account the market position but also the branch of the industry in which it operates and 

provides the necessary tools to determine the prospects of maintaining the market and at the 

same time development. 

From the analyzes performed, we can deduce the conclusion that in addition to 

employees, business partners or customers, environmental factors play an increasingly 

important role. 

Following the analysis using the model of Porter's five forces, it can be seen that the 

retail market is one of the most dynamic in Romania, if not the most dynamic, registering 

significant increases in recent years, with the appearance on the market of great international 

players. 

Compared to the European market, in Romania the consumptions are still low, but the 

consumer market has seen more and more increases. 

One of the main factors determining this evolution is the increase of the purchasing 

power of the population. Also, people have started to pay more attention to the way they do 

their daily shopping, being oriented towards stores that pay special attention to the experience 

offered during the shopping sessions. 

From Porter's analysis we find that organizations are not only competing for resources 

such as information or obtaining low purchase prices, but also for gaining legitimacy from the 

environment, implicitly customers. 

In the case of the company that is the subject of this case study, this is obvious, given 

the fact that in recent years, the Romanian market has been invaded in the last 10 years by 

companies with foreign private capital. Thus, the company makes great efforts to be able to 

withstand a competitive market of this nature, this being possible only by developing new 

approaches. 

The biggest threats come from the area of the existing competition but also from the 

new entrants on the market, the company facing real problems due to this, being forced to 

identify new spaces on this market. 

The analysis based on Porter's 5 forces model highlights the company's main problem, 

which is that due to the emergence of several international store chains, competition is 

increasing, customer options are diversifying, thus affecting the company's revenues and 

implicitly profit. In addition, the number of localities that do not have a supermarket store for 

the daily shopping of the inhabitants is reduced. 
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Thus, part of the company's problems lies in the company's inability to react to the 

massive movements in the market in which it operates. 

Of course, during this period, it is not the lack of information that is the problem, as it 

was a few decades ago, but the ability to filter it, to extract the useful ones from the data 

explosion that floods us daily and that grows exponentially. 

The challenge is great, the obstacles to the implementation of strategies for maintaining 

the market and even development, are numerous, from putting employees in front of the need 

for a strategic change to limited resources, motivation and even the company's internal policy, 

but this does not excuse the lack action in this direction. 

If we look at last year's statistics on insolvencies in Romania, we find that the sector of 

companies whose main activity is retail is 17% of the overall total of the 23 most important 

industries. 

These companies are in this situation due to management, unable to understand 

market changes. One thing is quite certain, those who do not know why they have grown, will 

not know why they will decrease or disappear from the market.  
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FINANCIAL MANAGEMENT AND CORPORATE SOCIAL 

RESPONSIBILITY OF COMPANIES 

 

Teodora-Valentina Lica1 

 

                                                                                    ABSTRACT 

 

This paper aims to show how corporate social responsibility has gained importance in the world 
of economic societies. Case study: Romania. To this end, we will test the relationship between corporate 
social responsibility (CSR) and financial performance using the return on assets indicator (ROA). The 
article will focus on the analysis of the policies and projects listed on the web pages of the active 
companies listed at the Bucharest Stock Exchange (BVB) and that have been involved in corporate social 
responsibility activities during 2017, 2018 and 2019.  

Keywords: Corporate social responsibility, return on assets, financial performance  

Jel Codes: M14, G40, L25 

 

1. INTRODUCTION 

 

           Is there a connection between the world of values and the world of numbers from the 

point of view of companies? This paper aims to analyse the existence or non-existence of a link 

between financial management and corporate social responsibility. 

Nowadays, there is a growing trend concerning the environment, employees, 

community, etc. Are more profitable the companies that are not socially involved? Is there a 

contrast between business ethics and profitability? An efficient use of resources can also be 

considered an ethical value. 

Within a company, financial management is responsible for obtaining and using 

finance in order to achieve the proposed objectives and maximize its market value. 

In 1991, Carroll A. stated that CSR includes the economic, legal, ethical and 

discretionary expectations that society has at a given time towards organizations. 

 

2. LITERATURE REVIEW 

 

          This paper aims to show how corporate social responsibility has gained importance in 

the world of economic societies. To this end, we will test the relationship between corporate 

social responsibility and financial performance. 

Milton Friedman said that "the basic mission of any business is to profitably produce 

goods and services, and in doing so the business makes its maximum contribution to society 

and is in fact socially responsible."  

 
1 Transilvania University of Brașov, Romania, e-mail adress: teodora.lica@hotmail.com 
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In 2002, Bogdan I, the main author of the “Bank financial management treaty” defines 

financial management as being ”a subsystem of the general management of the company, 

aiming to ensure the necessary financial resources, their allocation and profitable distribution, 

increase the value of the company and the security of its patrimony”.  

In 1985, Ullmann A. explains that there are so many variables involved between 

financial performance and corporate social responsibility that we should not expect a 

relationship to exist. 

In another view a positive relationship between the two should exist because the real 

costs of CSR are covered by the benefits. 

In 1953, Bowen H. conceptualized corporate social responsibility as "the obligation of 

business people to follow policies, make those decisions, or follow those lines of action that are 

desirable in terms of societal goals and values". In the same book, the author states that 

"business people must behave like morally responsible agents to society." 

In MEMO/02/153 from 2002, the European Commission stated that: "Corporate social 

responsibility is a concept by which companies integrate, on a voluntary basis, business, and 

social and environmental protection objectives in all their productive or commercial 

operations or in relations with stakeholders ". 

In 2010, the International Organization for Standardization (ISO) outlined social 

responsibility guidelines: 

"Social responsibility is the responsibility of an organization to the impact of its 

decisions and activities on society and the environment, through transparent and ethical 

behaviour that: 

• contributes to sustainable development, including the health and well-being of 

society; 

• take into account the expectations of stakeholders; 

• complies with applicable laws and is in accordance with international norms; and 

• is integrated throughout the organization and practiced in all its relationships. 

Activities include products, services and processes. 

Relationships refer to the activities of the organization in its sphere of influence. " 

In 2007, Munteanu V. P. affirmed that Peter Drucker stated: "In the next society, the 

biggest challenge for a large company - especially a multinational - will undoubtedly be its 

social legitimacy: its values, its mission and its vision”. 

In the paper ”Corporate social responsibility – support for sustainable development”, 

Munteanu V. P. stated that leadership compensation is another issue of ethics and 

responsibility in relation to the economy. It is often found that managers receive very high 

allowances, even if the organization is profitable or not.  

In 2004, Capron M. said that management of social responsibility of organizations is 

often misperceived as a "brand management" technique due to the sensitive link between the 

brand image and the opinion of the society. It is, therefore, an inadmissible error to use it 

strictly as a communication tool. A systemic approach is imposed, step by step, by integrating 

the elements already known or practiced by the organization. The social responsibility of 

organizations is above all a way of continuous learning and improvement. 
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3. DATA AND RESEARCH METHODOLOGY      

      

The research methodology is based on the analysis of public information of companies 

in the fields of environment, employees, and community. The environment includes policies, 

systems and biodiversity reports, climate change, etc. The social field is based primarily on 

employees, human rights, non-discrimination, health and safety at work, trade union relations, 

etc., while the community includes projects to improve transport, parks and playgrounds, 

sponsorship of various sports teams, philanthropic actions etc. 

For this paper we analyzed all the companies listed on the Bucharest Stock Exchange 

(BVB). 

In the first phase, I studied the web pages of all the 609 active companies, and then I 

noticed that only 29 of them met my search criteria and were therefor included in this study. 

Four companies are from the extractive industry, fifteen are from the manufacturing industry, 

two of them are from the production and supply of electricity and heat, gas, hot water and air 

conditioning, two companies are from the construction field, another two from wholesale and 

retail; repair of motor vehicles and motorcycles, one company activates in the field of transport 

and storage, two in professional, scientific and technical activities, and one in the field of health 

and social assistance. 

The 29 companies from the 8 fields of activity are listed using the symbol used at the 

Bucharest Stock Exchange, in the following table, depending on the field of activity. 

a) CSR measurement 

Based on the information published by the companies on the web pages and their 

sustainability reports, a score was given regarding CSR, taking into account the stated policies 

(1 point) and the projects 1 point) in which they participated for the environment, community 

and employees. The maximum score is 6. 
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Table 1: Companies listed at BVB that met our criteria, sorted by field and 

symbol. 

Area of activity  (CAEN) 
BVB 
symbol 

CSR 
score 

Extractive industry FOJE 6 

Extractive industry FOSB 2 

Extractive industry FOSP 1 

Extractive industry SNP 4 

Manufacturing industry ALR 6 

Manufacturing industry ARAX 1 

Manufacturing industry ATB 6 

Manufacturing industry BBGA 4 

Manufacturing industry CEON 2 

Manufacturing industry CMP 4 

Manufacturing industry ELMA 4 

Manufacturing industry IASX 2 

Manufacturing industry MABE 2 

Manufacturing industry ROCE 4 

Manufacturing industry SIDG 3 

Manufacturing industry SIRM 2 

Manufacturing industry SOPL 2 

Manufacturing industry TRP 5 

Manufacturing industry UAM 6 
Production and supply of electricity and heat, gas, hot water and air 
conditioning SNN 6 
Production and supply of electricity and heat, gas, hot water and air 
conditioning TEL 5 

Construction AUXI 3 

Construction IMP 4 

Wholesale and retail trade; repair of motor vehicles and motorcycles ALU 3 

Wholesale and retail trade; repair of motor vehicles and motorcycles RMAH 5 

Transport and storage TGN 5 

Professional, scientific and technical activities EL 2 

Professional, scientific and technical activities SFG 2 

Health and social work M 4 
Source: own investigations; www.bvb.ro 

b) Measuring the financial performance of the company 

In order to measure the financial performance of the 29 companies, we will use the 

return on assets indicator (ROA), starting from its formula Net Income/ Total Assets *100.  

The return on assets shows us how much ”lei” become profit by investing one ”leu” in 

assets. The analyzed years are 2017, 2018 and 2019, and the results are presented in the 

following table. 

http://www.bvb.ro/
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Table 2: Companies listed at BVB, sorted by activity field and symbol, along with 

the ROA indicator. 

BVB 
symbol ROA% 2017 ROA% 2018 ROA% 2019 

FOJE 9,73 11,34 11,62 

FOSB 3,82 5,60 2,16 

FOSP -7,55 -13,38 -20,06 

SNP 5,86 9,06 7,76 

ALR 12,43 8,18 -7,26 

ARAX -90,36 2,82 7,92 

ATB 5,88 4,87 3,89 

BBGA 2,62 14,49 12,46 

CEON 7,33 9,47 13,47 

CMP 6,39 5,26 4,53 

ELMA -3,94 1,20 1,10 

IASX 0,01 -10,77 -8,79 

MABE -20,44 -17,77 -23,40 

ROCE 1,78 1,90 0,15 

SIDG -7,27 -7,32 -14,22 

SIRM -1,29 -4,34 0,21 

SOPL -3,62 -2,90 2,99 

TRP 17,75 3,77 6,41 

UAM 3,53 1,13 1,05 

SNN 3,31 4,64 6,09 

TEL 0,63 1,75 2,04 

AUXI 3,29 3,82 189,23 

IMP 8,29 3,18 31,91 

ALU 14,59 0,79 3,55 

RMAH 145,99 175,19 167,52 

TGN -4,84 -5,37 -2,84 

EL -175,27 -110,99 -26,23 

SFG 182,18 5.818,51 11.191,17 

M 108,56 536,33 682,02 
Source: own investigations and calculated data; www.bvb.ro; 

https://mfinante.gov.ro/apps/agenticod.html?pagina=domenii 

c) a+b correlation  

Examining the relationship between the indicator ROA and CSR score. 

 

 

http://www.bvb.ro/
https://mfinante.gov.ro/apps/agenticod.html?pagina=domenii
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Table 3: Companies listed at the Bucharest Stock Exchange, sorted by the 

activity field and symbol, along with the average indicator of return of assets 

between the 2017-2019 years. 

BVB symbol CSR score ROA % 2017-2019 

FOJE 6 10,89 

FOSB 2 3,86 

FOSP 1 -13,66 

SNP 4 7,56 

ALR 6 4,45 

ARAX 1 -26,54 

ATB 6 4,88 

BBGA 4 9,86 

CEON 2 10,09 

CMP 4 5,39 

ELMA 4 -0,55 

IASX 2 -6,52 

MABE 2 -20,54 

ROCE 4 1,28 

SIDG 3 -9,60 

SIRM 2 -1,81 

SOPL 5 -1,18 

TRP 6 9,31 

UAM 6 1,90 

SNN 5 4,68 

TEL 3 1,47 

AUXI 4 65,45 

IMP 3 14,46 

ALU 5 6,31 

RMAH 5 162,90 

TGN 5 -4,35 

EL 2 -104,16 

SFG 2 5.730,62 

M 4 442,30 
Source: own investigations and calculated data 

To examine the relationship between the average ROA for 2017-2019 and the CSR 

indices for the 29 companies listed on the BVB, we calculated the Pearson correlation index 

using the t-Test. 
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Table 4: Pearson correlation index calculated using t-Test 

t-Test: Paired Two Sample for Means   

   

  ROA % 2017-2019 CSR score 

Mean 217,5432 3,724138 

Variance 1132399 2,564039 

Observations 29 29 

Pearson Correlation -0,19151  
Hypothesized Mean Difference 0  
df 28  
t Stat 1,081733  
P(T<=t) one-tail 0,1443  
t Critical one-tail 1,701131  
P(T<=t) two-tail 0,2886  
t Critical two-tail 2,048407   

Source: own investigations and calculated data 

 

 

Figure 1: Scatter graph of the correlation between the average ROA and the 

CSR score. 

Source: own calculations 
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4. RESULTS AND DISCUSSION 

 

            Pearson's linear correlation coefficient r measures the degree of connection between 

variables, in our case between the financial performance of the analyzed companies and the 

score given to them. 

The correlation coefficient r has values between -1 and 1. It was calculated for the 95% 

confidence interval and is significant when it does not contain the value 0, as is our case. 

In our study a negative correlation coefficient was obtained (r = -0.19151) and we 

therefore have an inverse correlation, the two correlated variables varying in the opposite 

direction (when one increases, the other decreases). 

The value r = -0.19151 є [- 0.2; 0] and represents a very weak correlation, almost non-

existent. 

 

5. CONCLUSIONS 

 

              The present paper aimed to investigate the relationship between the financial 

performance of companies listed in Romania on the stock exchange and the score obtained in 

the projects implemented by them in terms of corporate social responsibility. 

The very weak correlation between the two indices may mean that we should investigate 

more in order to obtain data that provides us with important information. 
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FINANCIAL ANXIETY ON INTERNATIONAL STUDENTS IN 

HIGHER EDUCATION: A COMPARATIVE ANALYSIS 

BETWEEN INTERNATIONAL STUDENTS IN UNITED STATES 

OF AMERICA AND CHINA 
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ABSTRACT 

 

 Financial anxiety is one of the most stress-causing factors, which destabilizes students’ 

academic activities and performance. This study is purposed to investigate whether there exists any 

financial anxiety on international students in higher education institutions by comparing students in 

USA and Mainland China. The study employed a random effect ordered probit model, which utilized a 

sample size of 3,953 international students during the academic years 2017 – 2019. Findings show that 

there exists low significant rate of financial anxiety among international students in the United States 

while foreign students in China experienced a high significant financial anxiety as far as academic life is 

concerned. Additionally, robustness check using marginal effects in probit shows a positive life 

satisfaction toward financial behaviour after study period in the USA while a negative life satisfaction 

toward financial behaviour exist in the Mainland China. Nevertheless, the paper puts forward key 

recommendations to help address this phenomenon and strengthen relationship between international 

students and administrators of higher education institutions in both countries. 

Key Words: USA, China, Financial Anxiety, International Students, Probit Model 

Jel Codes: B26, F38, P34 

 

1. INTRODUCTION 

 

The growing participation of foreign students in international higher education in 

recent decades has drawn attention on students’ well-being and the impact of financial stress 

on them. Recent national surveys show that college students’ finances are one of the leading 

causes of stress (Kisch, Leino & Silverman, 2005). For example, majority of Americans 

experience top source of anxiety, which include money, followed by work and the economy 

(Beiter et. al., 2015). Again, personal financial difficulties is worth exploring in details given 

the challenges foreign students face regarding the growing burden of academic finances. In 

fact, a recent report from a non-profit financial education advocate found that four of the top 
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five stressors among college students involved problems related to personal finances 

(Trombitas, 2012). Additionally, higher education institutions at all levels are facing 

extraordinary challenges at present time, namely, demographic shifts, rising costs of providing 

higher education, and limited sources of funding (Lapovsky, 2014). It has been well established 

that effective decision making is related to both financial competencies and levels of financial 

anxiety (Shapiro and Burchell, 2012). Empirically, this suggests that those experiencing 

financial stress have a difficult time making decisions (Ackerts et. al., 2003; Grable et. al., 

2015). 

Anxiety has steadily increased in recent years for college students (Xiao et. al., 2017). 

For instance, approximately seven out of 10 college students experience stress in their personal 

finances in a multisite study (Lim, Heckman, and Montalto, 2014). In addition, other 

researches indicate that women are more likely to report financial stress than men (Brougham, 

Zail, Mendoza and Miller, 2009). Financial stress has been linked to reduced course loads or 

dropout and poorer academic performance (Joo, Bagwell Durband, & Grable, 2008; Terriquez 

& Gurantz, 2015). Wharton (2007) explored college students’ financial characteristics affecting 

their academic success. As a result, students rely heavily on such financial resource for better 

education (Fosnacht, 2013).  

Significantly, it is imperative to recognize that stress and anxiety are common among 

students at every level in academic sphere. Fortunately, through financial aids like 

scholarships, grants and other cost reduction measures help more students break out of the 

poverty cycle and earn their academic degrees. The purpose of the study is to explore the 

financial behaviour and academic life satisfaction among foreign students in USA and 

Mainland China and further provide understanding on financial stress in higher education 

institutions in above mentioned countries. Moreover, this study will serve as an information 

source to stakeholders in the industry and importantly, add to existing literature on the subject 

matter. Specifically, the study aimed to address the research question as to whether there is 

financial distress on foreign students in higher education and how significant this impact on 

their academic performance. From above discussion, the authors draw four key hypothesis:   

H1: Student financial behaviour is inadequate and more likely to cause financial stress. 

H2: Graduating students will be more likely to be financially stressed. 

H3: Students with high family income support display lesser financial stress compared 

to students with low or middle level of family income. 

H4: College aftermath experiences on students will be more likely to cause financial 

stress. 

Given the important developmental stage of financial stress among students pave way 

for more detailed analysis on the subject matter based on the application of the Roy Adaptation 

Model (Roy and Andrews, 2008) in explaining financial anxiety among foreign students in 

higher education institutions. 
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2. LITERATURE REVIEW 
 

Financial anxiety is a major concern because of its negative outcomes associated with 

increased risk of stress. Research has identified a link between financial difficulties and health 

problems such as anxiety and depression (Roberts et al., 1999; Drentea, 2000; Jenkins et at., 

2008). Therefore, it is useful to adopt a health related model in examining how college students 

deal with financial stress in higher education institutions. 

 

3. INTERNATIONAL DESTINATION OF HIGHER EDUCATION: A 

COMPARATIVE ANALYSIS BETWEEN CHINA AND USA 

 

Internationalization of higher education has proliferated the mobility of students to 

access higher education abroad. There are many rationales, which inform the decisions of 

students to travel abroad to access foreign higher education. A study conducted by Larbi and 

Fu (2017) shows the rationale of student mobility based on the push-pull model in figure 1 

below (refer to appendix 4 for figure 1 (Larbi & Fu, 2017)). 

From the figure above, international students focus on several factors to access foreign 

higher education especially in developed countries. This has intensified the competition among 

countries to improve their higher education to attract many international students.  

The United States stands as the country with the highest number of international 

students globally. Figure 2 below (refer to appendix 5 for figure 2 (Institute of International 

Education, 2020)) depicts progressive increment of international students in USA. They 

recorded an increase of 1,095,299 international students in 2018/2019 academic year. 

On the other hand, China hosts a total of 492,185 international students as at the year 

2018/2019 academic year (Ministry of Education, 2019). Amongst this number, 63,041, which 

is 12.81% of the total international students received the Chinese government scholarship (full 

or partial scholarship) whilst 429,144 equivalent to 87.19% were also self-funded students 

(MOE, 2019). According to the USA Institute of International Education (2019), the number 

of international students studying in both USA and China during 2018/2019 academic year 

shows that USA hosts more than twice of the total number of international students in China 

due to several factors. On this premise, the study compared the financial anxiety experienced 

by international students in USA and China because the United States hosts the largest number 

of international students globally whilst China is an emerging global hub of higher education. 

Currently, China is the third largest host of international students, which is approximately 10 

percent of the total number of international students globally (Hooi, 2019), and obviously the 

number one in international destination of international students in Asia. Hence, with this 

narrative, it is important to assess the financial anxiety international students in both countries 

are likely to encounter and recommend measures to ease this anxiety to provide conducive 

academic environment for international students. 

 

3.1. Roy Adaptation Model (RAM) 

According to Roy and Andrews (2008) adaptation refers to the process and outcome 

whereby thinking and feeling persons as individuals or in groups, use conscious awareness and 

choice to create human and environmental integration. A person’s adaption level represents 

the condition of the life processes and it’s described in three stages: integrated, compensatory 

and compromised life processes. An integrated life process may change to a compensatory 
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process which attempts to re-establish adaptation. If the compensatory processes are not 

adequate, compromised processes result (Roy, 2008). In addition, both Researchers identified 

the basic type of adaptive process, namely: the regulator subsystem and cognator subsystem. 

The former responds through neural, chemical and endocrine coping channels with the body 

producing an automatic unconscious response to events. Whilst the latter responds through 

four cognitive emotional channels: perceptual and information processing, learning, 

judgement and emotion. Significantly, the Authors cited four modes that response to and 

interaction with the environment can be carried out and adaptation can be observed. These 

four behaviour / adaptive modes includes physiologic-physical mode, self-concept group 

identify mode, role function mode and interdependence mode. 

Behaviour in the physiologic-physical mode is the manifestation of the physiologic 

activities of all cells, organs, tissues and systems making up the body. This behaviour is a clear 

manifestation of adapting to changes in persons physical environment. Secondly, the self-

concept group identify mode includes the components of the physical self, including body 

sensation and body image, and the personal self, including self-consistency, self-ideal and 

moral-ethical-spiritual self. Thirdly, the role function mode focuses on the roles of the person 

in the society and the roles within a group. This underline the role function mode of social 

integrity. That’s the need to know who one is in relation to others so that one will know how to 

act. Finally, the interdependence mode is a category of behaviour related to interdependent 

relationships. This mode focuses on interactions related to the giving and receiving of love, 

respect and value.  

In a nutshell, the Roy adaptation model explores the three classes of stimuli in the 

environment: the focal stimulus, contextual stimuli and residual stimuli. The focal stimuli is 

the internal or external stimulus most immediately in the awareness of the individual or group 

(the object or event most present in the consciousness). Contextual stimuli are all other stimuli 

present in the situation that contribute to the effect of the focal stimulus. That’s, all the 

environmental factors that present to the human adaptive system from within or outside but 

which are not the centre of attention (these factors do influence how people deal with the focal 

stimulus). Residual stimuli are environmental factors within or outside human systems, the 

effects of which are unclear in the situation. The effects may be unclear if there is no awareness 

on the part of the patient that a stimulus is an influence or it may not be clear to the observer 

that these stimuli are having an influence on the human system (refer to appendix 6 for figure 

3). 

The concept of the Roy Adaptation Model is clearly and consistently defined in line with 

human behaviour and importantly, enhances the interaction of human systems within the 

environment. From the model one can appreciate that the changing environment stimulates a 

person to make adaptive responses since he/she has the opportunity to continue to grow, 

develop and emotionally process events as and when they occur. This framework identified 

coping mechanism and self-concept as two components of control process and effector 

(respectively) of a human adaptive system. As the foreign student is confronted with possible 

financial stressors (stimuli) in a new environment (coping mechanism) and acts in response 

through self-concept (studentship package and positivity). The output is either financial stress 

(illness) or no financial stress (academic excellence). This empirical model based on the RAM 

is presented in figure 4 (refer to appendix 7).  
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3.2. Definitions 

Northern et al., (2010), cited financial stress as the inability to meet one’s financial 

obligations but can also include psychological or emotional effects. Similar finding reported by 

Shapiro and Burchell (2012) fits well with a person’s physiological behaviour whilst Porges 

(2011) explains that high levels of anxiety can lead to a form of learned helplessness.  This 

demonstrate the unpleasant feeling that one is unable to meet financial demands, affords the 

necessities of life and have sufficient funds to make ends meet (Misra & Castillo, 2004). 

Additionally, Burchell (2003) define the concept as a process where someone undergo 

unhealthy attitude toward thinking about, engaging with, or administrating their personal 

financial situation in an effective manner. In a nutshell, financial anxiety is any kind of worry 

or stress surrounding personal finances or money. Experts recognised this as a phenomenon 

that can have a profound negative impact on upon an individual’s health and well-being 

(Thoits, 1995; Tran et. al., 2018). 

3.3. Funding of students in Higher Education  

Traditionally, college students are uniquely vulnerable to stress and anxiety but how 

they manage these experiences can make a world of difference. For students, the main causes 

of financial anxiety includes the inability to meet tuition or loan payments or the desire to go 

on a school trips. Since the lack of adequate money causes financial anxiety / stress (refer to 

figure 5 in appendix 8).  

Financing education through Grants and financial support from Governments around 

the world are currently widely perceived to be responsible for ensuring accessibility to quality 

education. It is important to point out that the above figure (5) makes reference to convergence 

in expenditure relative to both public and private support in education. Globally, this helps 

eliminate or mitigate the gap between low-income countries (students) and high-income 

countries (students) accessing same quality tutoring at all levels of education. 

3.4. Effects of Financial Anxiety in Higher Education 

According to the American Psychological Association (2010), financial anxiety affects 

the mind and the body of students, which eventually lead to counselling and medical treatment. 

Financial anxiety can have major effects on students’ health. Some common consequences of 

stress includes:  

On the body, the affected persons experiences health issues like headache, muscle pain 

/ tension, fatigue, sleeping problems, chest pain, stomach upsets, change in sex drive among 

others. Lastly, on behavioural grounds, one goes through restlessness, lack of motivation 

(focus), irritability / anger, depression, drug or alcohol abuse, social withdrawal, fear and 

panic. In sum, common developmental effects of financial anxiety include sleeplessness, mood 

swings, tiredness, loss of appetite, and withdrawing from others (Cigna, Guay & Fontaine 

2018). 

4. METHODOLOGY 

 

This study employed a random effects ordered probit model with Mundlak correction 

to examine financial distress on foreign students in higher education and how significant this 

impact on academic performance. This model has the advantage of controlling for unobserved 

time-invariant individual heterogeneity (Mundlak, 1978). Through this approach, quantitative 
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method was used to analyze the data. The quantitative method enabled us to establish whether 

or not international students encounter financial stress with regards to their studentship by 

analyzing the numerical data to accept or reject the hypothesis stated. First, with 8 universities 

from each country, the survey was conducted in 16 universities across United States and Chine 

and 4,000 respondents completed the questionnaires during academic period 2017 – 2019. 

The survey was administered online through weChat (social media software) strategy using 

student group platforms and snowballing techniques. Additionally, the questionnaires were 20 

items based on a five-point likert-scale with the response options of: Strongly Disagree (1), 

Disagree (2), Not Sure (3), Agree (4), or Strongly Agree (5), and grouped into four parts based 

on the experience, thought and feelings regarding anxiety during their study. Also, the 

questionnaires were answered by final year Master students and second year undergraduate 

students as the target group. This selection option were chosen because these students are 

more adapted to campus life expenses than freshmen. Afterwards, the study analyzed 

completed surveys from a total of 3,953 students (after accounting for missing data) 

comprising 2,091 foreign students in USA and 1862 foreign students in Mainland China. As 

reiterated above, the purpose of the Financial Anxiety Questionnaire (FAQ) is to examine 

financial distress on foreign students in higher education and how significant this impact on 

academic performance. Systematic sampling was used in the collection of data due to the fixed 

academic starting point identified to facilitate participants’ selection and involvement. Again, 

regarding the validity and reliability of the instrument, Cronbach’s Alpha coefficient was 

carried out and had an overall Cronbach’s α = 0.89 and empirically, this is considered high 

enough for the use of the instrument. Finally, the probit model is carried out taking into 

account the dependent variable and independent variables. The econometric model of financial 

anxiety questionnaire (FAQ) can be written as:                                                             

 γat = β1 xat  + at   = β1 xat  + vat  + µa                                    (1) 

                                                      a = 1, 2 …….N;   t = 1, 2, 3 

 

 

where γat is a latent variable showing the unobservable satisfaction level of financial anxiety 

of students “a” at time “t”. Additionally, xat is a vector of observable time invariant factors 

whilst the time factor shows the pattern in students’ feelings or characteristics towards anxiety. 

Also, β1 indicate a vector of estimated parameters and  is the error term. Moreover, the white 

noise composition (i.e, vat + µa) error term vat is a time and anxiety specific error term 

assumed to be uncorrelated with the explanatory variables.  

On the other hand, financial anxiety of students cannot be observed rather a categorical but 

ordered random variable γat is estimated as a function of the explanatory variables at academic 

sampled period Zj (j = 1, 2, 3). 

                                                1 if γat  ≤ Z1 

γat        2 if Z1  <  γat  ≤  Z2                                    (2) 

                                                3 if Z2  <  γat                                                                                              

                  

Therefore, the contingent probability of a given observation can be written as:                  

Pr(γat = j / xat) = Pr(Zj ≤ β1 xat + at <  Zj+1) 

                                                               = Pr(Zj ≤ γat <  Zj+1)                                                (3) 
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Where j in the equation is aggregate average response of respondents and ranges between the 

academic period 1 and 3. The probability that financial anxiety encountering respondent 

average response of j given the explanatory variables (xat) corresponds to the region of the 

distribution where γat falls between Zj and Zj+1. Finally, in this paper, the dependent variable 

via the FAQ divides the mean response into three scaling and coded as (1) < 3.00; (2) 3.00 to 

< 5.50; and (3) ≥ 7.00; for the purposes of analyzing the marginal effect of the independent 

variables. 

5. ANALYSIS AND DISCUSSION OF RESULTS 

5.1. Summary Demographic Results 

 

Below figures show information about the respondents’ gender, age, education among 

others. 

Figure 6 (refer to appendix 9) shows that majority of the respondents in both countries 

are males with 28% and 26% (respectively) and the minority been females with 24% and 22%. 

Averagely, figure 7 (refer to appendix 10) depicts a score of 3% of the respondents fall 

between the 30 and above age group; while 23% and 11% are ages 26 - 30 years; and ages 15 – 

20 years (respectively) across the study countries. Whiles majority of the respondents (64 %) 

fall within 21-25 years indicating the youthful exuberance of international students in higher 

educational institutions.  

From figure 8 (refer to appendix 11) above, 19% and 29% of students in the United 

States, and 22% and 30% of students in China have Master education and Bachelor’s degree 

respectively. 

Figure 9 (refer to appendix 12) above confirms the non-existence of financial anxiety 

on international students in the United States with 94% score whilst 87% of the respondents 

experience financial anxiety in Mainland China. 

As seen in Table 1 (refer to appendix 1), respondents’ aggregate average financial 

anxiety rate stood at 38.16 and 67.05 (USA and China respectively). The average score of 

approximately 38 percent and 67 percent means that the lower the score, the lower the anxiety. 

Clearly, this indicates that international students in USA have lower financial anxiety than that 

of Mainland China. In addition, international students in the United States who could save 

enough money and have the ability to engage in campus activities stand at the rate of 84 

percent and 89 percent (respectively) while 39 percent and 24 percent of international students 

in China account for their ability to save money and engage in campus activities (respectively).  

Again, international students in both countries have the privilege to access full 

scholarship package, where 15 percent of the participants in the United States applied for such 

financial support while 62 percent of the participants in China applied for the Chinese 

government scholarship to further their education. This clearly depicts that international 

students in China have no other source of income to support their education aside from the 

Chinese government scholarships. Furthermore, 71 percent and 62 percent of students had 

high academic performance in the United States and China (respectively). Likewise, conducive 
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internship (working) environment of international students stands at a rate of 92 percent and 

23 percent in the United States and China respectively. Moreover, foreign students scored 90 

percent and 47 percent of the ability to control frustration and manage financial stress in the 

United States and China respectively. Lastly, 92 percent of international students in the United 

States boast of recommending their universities to others (friends and family members) while 

in China, 59 percent of foreign students agreed to recommending their universities to others.  

As can be seen from Table 2 (refer to appendix 2), the coefficient of campus activities 

of international students had a percentage of 83 and 51. This means that for every 1 percent 

increase in foreign students’ ability to engage in campus activities, there is a decrease in 

financial anxiety by 83 percent (USA) and 51 percent (China). Likewise, for every 1 percent 

increase in foreign students’ ability to save leads to 62 percent and 34 percent decrease in 

financial anxiety of students in the United States and Mainland China respectively. On 

academic performance, overseas students pursuing higher education programs in the United 

States stand at 91 percent whilst those in China scored 76 percent. Meaning, for every 1 percent 

increase in high academic performance, financial anxiety decrease by 91 percent amongst 

students in the United States and 76 percent amongst students in China. Significantly, the 

extent of financial anxiety foreign students’ experience during internship exercise in the United 

States and China recorded a mark of 82 percent and 53 percent respectively. Clearly, this shows 

that the United States has a better / conducive working environment than China because 

overseas students enjoy such working privilege attached to their studentship than those in 

China. Generally, foreign students in the United States recorded a lower rate of 6 percent mark 

of financial anxiety in higher education and this is as a result of other factors such as internship 

opportunities, working environment, academic performance, saving rate, motivation towards 

studies and others mentioned above (Table 2). The reverse is true for international students in 

higher education where a higher mark of 87 percent of them experience financial anxiety 

during the period of their education as illustrated in Table 2. Likewise, results from Table 3 

(refer to appendix 3) expands the understanding of the anxiety on college students’ financial 

help-seeking behaviour by combining measures of financial resources, financial attitudes and 

mental health status. Again, Table 3 output revealed that the magnitude of the positive or 

negative relationship between the dependent variable and the independent variables did not 

differ from the reality. Significantly, overseas students in China were more strongly related to 

financial anxiety than those in the United States who experienced lower anxiety as they pursue 

their educational career. 

5. 2. Other Factors Contributing to Anxiety in Higher Education 

Based on the participants’ responses, there are other stress-causing factors aside from 

financial anxiety that students encounter, which are expressed in figure 10 below (refer to 

appendix 13 for figure 10). 

The overall survey outcome found that 25 percent of foreign students felt that 

coursework is the most stressful aspect of college life, while 17 percent are of the view that 

examination contributes to stressful factors. Also, 14 percent identified financial constraint as 

the most stressful in higher education and 10 percent each of stress-causing factors for course 

adjusting and being away from family attributed to stress. Lastly, fewer respondents identified 

making new friends (8 percent), health issues (6 percent), living condition (4 percent), trying 

to fit in (4 percent) and others (2 percent) as been stressful. 
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6. CONCLUSION  

 

Globally, governments continue to play a major role in their educational system and 

this effort contributes tremendously to the enhancement of better living standard of the 

citizenry. Significantly, the study highlights the key role stakeholders play in developing quality 

higher education by way of mitigating financial anxiety amongst international students. For 

this reason financial anxiety and stress are ranked as the top three major concerns observed in 

higher education as well as an obstacle to the goal of governments in creating financially self-

sufficient citizens (Burchell, 2003). In line with the above data analysis, the study concludes 

that government policy play a beneficial role in the academic lives of students and as a result, 

financial anxiety on foreign students in higher education institutions in the United States and 

Mainland China. 

Pursuance to the conceptual framework utilized in this study, the empirical 

interpretation and response to information form a major component of the study. We 

hypothesize four main pathways to examine research outcomes in order to draw implications 

from our framework. Significantly, it was determined that financial anxiety in higher education 

among foreign students in the United States had lower effect at a rate of 6 percent whilst 

international students in China recorded a higher rate of 87 percent of financial anxiety in their 

academic pursuance. This phenomenon is attributed to the fact that international students in 

the United States are permitted to take up part-time jobs during their studies, whilst working 

in China as an international student is prohibited and punishable by law. Therefore, 

international students studying in China are likely to experience financial constraint and 

thereby encounter financial anxiety than international students studying in the United States. 

Specifically, financial stressors (such as financial situations of foreign students) and their 

demographic adaptation (location) significantly contributed in the achievement of academic 

satisfaction. In addition, self-concept identified influence students’ perception and behavior to 

a large extent and plays a key role in the validity of this study. As previously mentioned, self-

concept in the context of positive mindset, conducive working environment and management 

of knowledge towards higher education, and this empirical research outcome from foreign 

college students show that there is a negative relationship with financial anxiety in students’ 

attitudinal level and as a results, eliminate financial stress among foreign students (no financial 

stress) in the United State and vice versa in the case of Mainland China. In general, this finding 

supports the conceptual framework highlighted above and also, shows that the Chinese 

Government as a national regulator needs to take a second look at the educational parameters 

to help eliminate or mitigate financial anxiety especially among foreign students and ultimately 

help increase their financial well-being by benefiting from such academic packages.   

In a nutshell, the results output is quite clear that international students frequently 

engaged in a variety of campus activities and this demonstrate the magnitude of ‘stress-free’ 

impact on students. With reference to the above four null hypothesis indicate that overseas 

students in the United States recorded a lower rate of 6 percent of financial anxiety in higher 

education, therefore rejected the null hypothesis while foreign students in Mainland China 

supported the statements (null hypothesis) that students are more likely to experience 

financial anxiety where a higher percentage of 87% of them experience financial anxiety during 

the period of their education as illustrated in Table 2. 
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6.1. Recommendation  

Foreign-based educational system offers students the privilege to acquire needed skills 

through college education and provides incentives for academic progress thereby increasing 

participation of students from developing countries, which is undoubtedly one of the most 

important aspects of countries’ economic prospects. Currently, higher education comes with 

high cost/expenses to students during their pursuance. Below are some measures to help 

address and strengthen international students’ issues raised above in higher education 

institutions.  

First, the study recommends the assessment of financial stability as a criterion for 

evaluating the financial condition of the institution when conducting accreditation procedures 

and quality assessments. Second, the establishment of financial counselling team should be 

implemented in all higher education institutions, this will help students financially when they 

encounter financial crises on timely basis. Moreover, an electronic (online) request platform 

should be in place to address urgent students’ financial needs. Furthermore, higher education 

institutions should cultivate the habit of organizing periodic “Students Relationship Forum” to 

help build a strong bond between authorities and students as a whole to address concerns and 

challenges that arise amongst the students in their academic periods. Lastly, the study 

recommends an introduction of a curriculum that teaches effective Stress and financial 

management from all sphere of academic syllabus. This will help to decrease and/or eliminate 

chronic stress and avoid unhealthy changes in blood pressure and help the entire students to 

live a more enjoyable and stress-free life during and after school. 

6.2. Limitation 

These policy recommendations are fundamental aspect in higher education and falls in 

line with most innovative changes made by developed countries. We therefore recommend that 

future researchers could investigate into other stress-causing phenomenon such us cultural 

disparities/shock and such related phenomenon, which affects academic performance of 

international students in higher education institutions.  
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Appendix 1 

Table 1. Descriptive Statistics for variables 
 Variables                                                        Description                                     Mean (SD)                  
Mean (SD)                
                                                                                                                                      USA                            
China 
                                                                   Dependent variable 
 Respondents                      Aggregate average students response rate                      38.16 (0.13)                  
67.05 (0.26)     
                                                                Independent Variables         
Financial Stressors 
Campus Activities              Have enough money to engage in campus activities      89.13 (0.17)                   
39.74 (0.32)     
Living expenses                Ability to meet monthly living expenses                         70.82 (0.39)                  
42.03 (0.18) 
Savings                              Enough to save                                                               84.10 (0.21)                  
24.95 (0.23) 
Scholarship                        Scholarship accessibility                                               15.28 (0.34)                  
62.32 (0.41) 
Burden                               Financial burdens on other students for support            23.84 (0.26)                  
87.93 (0.35) 
Travel                                Have enough to travel                                                    76.02 (0.41)                  
81.72 (0.26) 
Adaptation level 
Dependence                      Have family relatives dependent on you                         46.73 (0.32)                 
68.25 (0.34) 
Performance                     Academic performance on lessons                                  71.04 (0.37)                  
62.73 (0.23) 
Motivation                        Experience of desire to want or escape something          82.11 (0.10)                 
56.28 (0.27)  
Management                     Ability to control frustration and manage fin. Stress      90.12 (0.39)                 
47.82 (0.42) 
Communication            Ability to communicate on new perspectives on campus    92.83 (0.14)                 
54.70 (0.11)    
Learning                           Obtain knowledge and skills needed to succeed              79.52 (0.22)                 
75.83 (0.35) 
Failure                               Rate of failure in a course(s)                                            13.03 (0.38)                
27.04 (0.43) 
Self-concept 
Investment                        Home investment from studentship package                   93.07 (0.28)                 
52.02 (0.27) 
Internship                          Conducive working environment (part-time)                  92.32 (0.33)                 
23.91 (0.11) 
Resistance                         Resist financial difficulties after graduation                   81.20 (0.15)                 
48.02 (0.29) 
Mindset                             Positive mindset after graduation                                    88.03 (0.39)                 
67.49 (0.38) 
Reference                          Recommend HEI to others (friends and family)             92.38 (0.21)                 
59.84 (0.19) 
Finance                             Demonstrate basic finance management knowledge       79.02 (0.32)                 
66.03 (0.24) 
Output 
Attitude                                 Financially stressed during studentship                       26.07 (0.10)                
73.25 (0.29)       
Source: Author’s computations (2019) 
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Appendix 2 

Table 2. Random effects order probit (with Mundlak correction) 

 Independent Variables                                                         Coefficient (p-value)                    
Coefficient (p-value)                
                                                                                                            USA                                              
China                                                                  
Have enough money to engage in campus activities                     -0.83*** (0.00)                           -
0.51*** (0.00)     
Ability to meet monthly living expenses                                       -0.62** (0.02)                             -
0.34*** (0.00) 
Enough to save                                                                               -0.75*** (0.00)                           -
0.57** (0.04) 
Scholarship accessibility                                                                -0.54** (0.05)                             -
0.48** (0.02) 
Financial burdens on other students for support                            -0.61* (0.07)                               -
0.39** (0.06) 
Have enough to travel                                                                    -0.68* (0.09)                               -0.54 
(0.29) 
Have family relatives dependent on you                                        -0.85*** (0.00)                           -
0.25** (0.04) 
Academic performance on lessons                                                 -0.91*** (0.01)                           -
0.76*** (0.00) 
Experience of desire to want or escape something                        -0.56 (0.20)                                  -
0.31 (0.27)  
Ability to control frustration and manage fin. Stress                     -0.82* (0.07)                                -
0.59* (0.08) 
Ability to communicate on new perspectives on campus              -0.76* (0.10)                                -
0.64 (0.11)    
Obtain knowledge and skills needed to succeed                            -0.82* (0.09)                                -
0.78** (0.03) 
Rate of failure in a course(s)                                                           0.63** (0.05)                               0.26** 
(0.02) 
Home investment from studentship package                                 -0.57*** (0.02)                             -
0.48** (0.06) 
Conducive working environment (part-time)                                -0.82** (0.03)                               -
0.53** (0.08) 
Resist financial difficulties after graduation                                  -0.61** (0.04)                               -
0.52** (0.06) 
Positive mindset after graduation                                                   -0.79* (0.06)                                -
0.73** (0.02) 
Recommend HEI to others (friends and family)                            -0.92* (0.09)                                -
0.58** (0.05) 
Demonstrate basic finance management knowledge                     -0.58 (0.18)                                  -
0.46 (0.29) 
Financially stressed during studentship                                          0.06*** (0.00)                            87.25*** 
(0.00)        
N                                                                                                        2,027                                            1,926 
Chi-square (20)                                                                              73.49*** (0.00)                           54.26*** 
(0.00) 
***, **, and * denote significance at 1%, 5% and 10% respectively 
Source: Author’s computations (2019) 
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Appendix 3 

Table 3. Robust check output table on Marginal Effects. 
                                                                                                       Marginal effect for average 
score (p-value)        
Independent Variables                                                   USA                                                                  
China 
                                                 < 3.00             3 - < 5.50              ≥ 7.00                 < 3.00                3 - 
< 5.50                ≥ 7.00                                                                                                                                                                                                                                                       
Campus Activities                 -0.065**  (0.36)     -0.95** (0.07)        -0.033* (0.21)         -0.042** 
(0.19)        -0.083* (0.39)        -0.057* (0.23)             
Living expenses                    -0.059* (0.41)        -0.046** (0.20)      -0.091* (0.10)          -0.025* 
(0.08)          -0.034 (0.21)         -0.048** (0.54)         
Savings                                 -0.074** (0.20)       -0.059 (0.32)         -0.035 (0.29)            -0.064** 
(0.32)        -0.023* (0.39)       -0.034 (0.09)         
Scholarship                           -0.023** (0.22)       -0.085 (0.32)         -0.012* (0.16)          -0.038* 
(0.03)          -0.004 (0.26)         -0.058** (0.45)         
Burden                                  -0.045** (0.13)       -0.093* (0.22)       -0.036 (0.14)            -0.047** 
(0.42)        -0.085 (0.19)         -0.049* (0.26)         
Travel                                   -0.064* (0.32)         -0.075*** (0.13)   -0.049* (0.10)           -0.038** 
(0.23)       -0.047* (0.27)       -0.039** (0.12)         
Dependence                          -0.052 (0.14)           -0.056 (0.47)         -0.059 (0.19)            -0.044 
(0.12)            -0.033 (0.09)         -0.056 (0.45)         
Performance                         -0.049** (0.29)       -0.007** (0.32)      -0.064* (0.29)         -0.059 
(0.38)            -0.009** (0.47)     -0.029* (0.37)         
Motivation                            -0.084* (0.27)         -0.018 (0.39)         -0.054 (0.46)           -0.045** 
(0.13)        -0.05** 4 (0.49)     -0.054 (0.17)         
Management                         -0.047** (0.17)       -0.026 (0.21)         -0.043** (0.27)        -0.023 
(0.23)           -0.023 (0.32)          -0.062** (0.23)         
Communication                    -0.094 (0.09)           -0.035 (0.23)         -0.033** (0.23)        -0.034* 
(0.07)          -0.043* (0.43)       -0.034 (0.09)         
Learning                               -0.063* (0.32)         -0.094 (0.15)          -0.084 (0.28)            -0.057** 
(0.18)       -0.035** (0.19)     -0.045** (0.13)         
Failure                                   0.037** (0.14)         0.074* (0.21)         0.035** (0.42)         0.032* 
(0.23)          0.035 (0.28)           0.057** (0.35)         
Investment                           -0.086** (0.15)        -0.067 (0.09)          -0.041 (0.03)           -0.048 
(0.38)           -0.048** (0.39)      -0.039 (0.29)         
Internship                            -0.082 (0.25)            -0.042* (0.28)         -0.083** (0.10)       -
0.075(0.08)            -0.029 (0.12)          -0.042 (0.04)         
Resistance                           -0.073* (0.18)          -0.072* (0.32)         -0.022* (0.18)         -0.002 
(0.53)           -0.003** (0.48)      -0.009* (0.34)         
Mindset                               -0.093* (0.37)          -0.043 (0.13)           -0.012 (0.05)           -0.012* 
(0.48)         -0.015 (0.07)          -0.045 (0.27)         
Reference                            -0.083 (0.15)            -0.037(0.34)            -0.026* (0.41)         -0.062 
(0.37)           -0.064** (0.14)      -0.043* (0.47)         
Finance                               -0.071** (0.43)        -0.074 (0.25)           -0.010 (0.39)            -0.056* 
(0.42)         -0.045* (0.43)        -0.062** (0.28)         
Attitude                                 0.019*** (0.12)        0.065** (0.12)       0.027*** (0.13)       0.036** 
(0.15)        0.074** (0.32)       0.073** (0.27)         
***, **, and * denote significance at 1%, 5% and 10% respectively 
Source: Author’s computations (2019) 
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Appendix 4 

Figure 1. Rationale of international students’ mobility based on push-pull 

model. 

 

Source: Larbi and Fu (2017. P. 89). 

Appendix 5 

Figure 2. International students in USA  

 

Source:  Institute of International Education (2020) 
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Appendix 6 

Figure 3. Roy Adaptation Model (RAM) 

 

    Source: Roy and Andrews (2008) 

Appendix 7 

Figure 4.0: Conceptual Framework from the Roy Adaptation Model 

 

Source: Authors’ work, 2019 

Appendix 8 

Figure 5. Primary Funding Support in Higher Education 

Source: Ohio State University (College of Education and Human Ecology, 2019) 
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Appendix 9 

Figure 6: Genders of Respondents 

 

Source: Field Survey, 2019 

 

Appendix 10 

Figure 7: Ages of Respondents 

 

Source: Field Survey, 2019 
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Appendix 11 

Figure 8: Educational Background of Respondents 

 

Source: Field Survey, 2019 

Appendix 12 

Figure 9: Output of Financially Anxiety Respondents 

 

Source: Field Survey, 2019 

Appendix 13 

Figure 10. Most Stressful Aspect in Higher Education 
 

Source: Authors’ computation  
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AN ABOUT USING VECTORS IN MATHEMATICAL MODELING 

IN ECONOMY 
 

Urdaletova Anarkul Burganakovna1, Kydyralıev Syrgak Kaparovich2  

Burova Elena Sergeevna3 

 

ABSTRACT 

 

A significant part of not only ordinary citizens, but also scientists perceive mathematics as an 

extremely abstract science that has nothing to do with the surrounding reality. In our opinion, a 

significant contribution to the creation of this false idea is made by mathematicians themselves, who 

pay little attention to demonstrating the possibilities of using mathematical tools for understanding the 

world. This paper provides examples of the use of vectors for the analysis of economic situations. The 

main attention in the work is paid to the coordinate representation of the vectors. 

Keywords: Vectors, Analytical geometry, Coordinates, Dot product, revenue, Procurement 

management, Use of mathematical tools. 

Jel Codes: C02, C60. 

 

1. INTRODUCTION 

 

Approximately 400 years ago, Analytic Geometry was born, using algebraic methods to 

solve geometric problems (Stillwell, 2004). The main idea behind this science is to use 

coordinates to describe the location of points. The effectiveness of analytical geometry methods 

was immediately appreciated by outstanding mathematicians. Among those who made a 

significant contribution to its development are Newton, Claireau, Euler, Lagrange and many 

others. It turns out that the coordinate approach is effective not only in solving purely 

mathematical problems, but also in many other sciences (Mizrahi & Sullivan, 1998; Kydyraliev, 

Urdaletova & Burova, 2020). Our report provides examples showing the benefits of using 

Analytical Geometry methods in economics and business. 

In order to once again emphasize the usefulness of using mathematical methods, we 

present an excerpt from the famous book by L. Solovyov "The Story of Hodja Nasreddin".  

This is exactly what little Nasreddin decided: if the Bukharian residents do not know 

how to be merciful themselves, they must be forced to do so. 

Having defined the task, he thereby determined the course of his further reflections. 

They boiled down to the search for a game in which he would have an advantage over the 

Bukharians. In order not to bother himself with thoughts about the many thousands of hard 

– hearted Bukhara inhabitants, he found it useful to merge in his imagination all together, 

into one Big Bukharian. 

The matter became simpler: it turned out to be much easier to think about one 

Bukharians, albeit a very large one.  
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mailto:anarkul.urdaletova@manas.edu.kg
mailto:kydyraliev_s@auca.kg


Turkuaz Uluslararası Sosyo-Ekonomik Stratejik Araştırmalar Dergisi, 
Cilt / Volume:3, Sayı / Issue: 5, Yıl/ Year: 2021 

 

38 
 

Little Nasruddin's reasoning is a vivid example of the use of mathematical modeling of 

a situation, although, most likely, he himself did not know about it. 

So, mathematical modeling of a phenomenon is a retelling of this phenomenon in the 

language of numbers, functions, equations, inequalities, and so on. Just like every retelling, 

the model can be good or bad. A good model is a model that allows, spending relatively little 

effort, to learn quite a lot about the aspects of the phenomenon of interest to us.  

 

2. THE CONCEPT OF VECTORS 

 

A scalar is a value expressed as a single number. Examples of a scalar are animal weight, 

air temperature, product price, and so on. 

A vector is a quantity that is defined by multiple scalars. In other words, a vector can be 

defined as a quantity that has a length and a direction. 

Mathematicians say that a vector is a directional line. Vectors in the world around us 

are found everywhere. We use vectors regularly and very often we don't even think about it. 

For example, the statement that everything will be fine if the desires coincide with the 

possibilities can be interpreted in vector language as the statement that the sum of two vectors 

has the greatest length if the directions of the vectors coincide. Vectors are widely used in 

physics. Let's demonstrate the corresponding problem. 

Problem 

Zhamilya and Tunzher kicked the ball at the same time. If only Zhamilya had done 

this, the ball would have flown north at a speed of 14 m / s. If only Tunger had done this, the 

ball would have flown northwest at a speed of 10 m / s. How far will the ball be in 2 seconds? 

(To simplify matters, neglect air resistance.) 

Solution 

If we take the point of impact on the ball as the origin of coordinates and assume that 

the direction to the north is determined by the OY axis, then the impact on the ball by Zhamilya 

is expressed by the vector a (0; 14). The corresponding vector b for Tunzher will be obtained if 

we consider a square with a diagonal of 10 2 . Let's draw a picture illustrating Tunjer's strike. 

 

Figure 1. Coordinate representation of a vector on a plane 
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By the Pythagorean theorem, we get the coordinates of the vector b . They are equal (–

10; 10). The result of the simultaneous hitting the ball is determined by the sum of the vectors: 

 a + b = (–10; 24). Its length 
2 210 24 100 576+ = +  = 26  expresses the distance 

that the ball flew in 1 second. Accordingly, in 2 seconds, excluding air resistance, the ball will 

fly 52 meters. 

 

Figure 2. Vector addition 

 

3. COORDINATE REPRESENTATIONS OF VECTORS 

 

It turns out that using a Cartesian coordinate system makes vectors very useful in other 

fields of science. Consider a real life situation. 

Deniz buys food every Saturday for the next week: 2 kilograms of pasta, 1 kilogram of 

rice, 3 kilograms of apples, 1.5 kilograms of oranges. For the first time, the price of pasta was 

12.5 liras per kg; rice – 9 lire per kg; apples – 5 lire per kg; oranges – 6 lira per kg. As a result, 

he spent: 2 · 12.5 + 1 · 9 + 3 · 5 + 1.5 · 6 = 58 lire. 

At the same time, Deniz hardly thought that this operation could be written in the 

language of vectors – the coordinate language. So, the volume of purchases can be written as a 

vector
.a(2; 1; 3; 1 5)

, and prices as a vector 1p (12.5; 9; 5; 6)
. Then, the amount of money 

spent on purchases – 58 lira, is the value of the scalar product of vectors:  

1( a p )
= 2 · 12.5 + 1 · 9 + 3 · 5 + 1.5 · 6 = 58. 
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Suppose that in the following weeks, the volume of purchases remained the same, and 

the prices in the second week were expressed by the vector 2p (12.8; 9; 5; 5.6)
, in the third – a 

vector 3p (12; 7; 4; 10)
. We are sure that you understand what prices are in question. The 

values of the corresponding dot products: 

2( a p )
 = 2·12.8 + 1·9 + 3·5 + 1.5·5.6 = 58; 

3( a p )
 =  2·12 + 1·7 + 3·4 + 1.5·10 = 58. 

So, the amount of money spent on purchases did not change. At the same time, Deniz 

understands that maintaining the value of costs at a constant level is determined by a small 

change in prices in the second week, and in the third week there was a decrease in prices for 

pasta, rice and apples, which was offset by a rather sharp increase in prices for oranges. 

Of course, most likely, in such a situation, Deniz does not have to think about any 

vectors and operations on them. By looking at the receipts for his purchases, he can get a 

complete picture of what is happening. 

Let's look at a similar situation. Ali runs a large trading company that trades in 

thousands of types of goods. In order to have an idea of the daily activities of his company, he 

must be guided by the volume of completed trade transactions. But as was demonstrated by 

the example of Deniz's purchases, the same value, in monetary terms, can be determined by 

different circumstances. Therefore, it is desirable to have a reliable tool that allows you to 

navigate the nature of what is happening. We believe that the length of the vector can be used 

as such a tool. 

 

4. USING VECTOR LENGTH IN ECONOMICS 

 

Problem  

Let the vector be defined by points A (2; –1) and B (14; 4). Find its length. 

Solution 

Figure 3 shows that the length of the vector AB is the length of the hypotenuse of the 

triangle ABC. Since the legs of the triangle AC and BC are parallel to the coordinate axes, their 

lengths are equal to the differences of the corresponding coordinates. That is, | AC | = | 14 – 2 

| = 12;  |ВС| = | 4 – (–1) | = 5. Therefore, by the Pythagorean theorem, |АВ| = 

.2 212 +5 = 169 =13 It should be noted that the numbers 12 and 15 are the coordinates of 

the AB vector. Thus, the rule is illustrated:  
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Figure 3. Vector length 

The length of a vector is equal to the square root of the sum of the squares of its 

coordinates. 

Let's go back to the case of Ali. He needs a reliable market surveillance tool. We propose 

to use the length of the price change vector for this. Let's demonstrate how this tool works 

using Deniz's purchases as an example. 

The price change between the second and the first week is described by the vector 

2 1p p (0.3; 0; 0; 0.4)− −
. Its length: 

2 2 2 2

2 1p p = (0.3) +(0) +(0) +( 0.4) = 0.25 = 0.5.− −
 

The price change between the third and the second week is described by a vector 

3 2p p ( 0.8; 2; 1; 4.4)− − − −
. Its length: 

2 2 2 2

3 2p p = ( 0.8) +( 2) +( 1) +(4.4) = 25 = 5.− − − −
 

The lengths of the vectors give a noticeable signal about price changes: in the first case, 

they are insignificant, and between the third and second weeks there was a significant price 

change. 

Of course, Deniz knows about this even without calculating the lengths of the vectors, 

but in the case of Ali there are thousands of numbers and it is hardly possible to detect 

significant changes in some of them by direct observation. Therefore, if he uses this tool – the 

length of the price change vector, he will be able, without spending a lot of effort, to understand 

at what moments it is necessary to react to a change in the market situation. 

 

5. EUCLID'S TREASURE 

 

So, the use of vectors represented in coordinate form is useful when studying economic 

phenomena. Therefore, it is necessary to improve the method of studying them. It is clear that 

in order to facilitate the process of studying vectors, it is desirable to use tasks with entertaining 

plots. One of them is proposed below. 

While dying, Euclid told his children that he had buried 800 gold coins – 100 in each 

vertex of the square. The first peak can be reached by taking 20 steps to the west and 10 steps 

to the south from the old apple tree, to the second: by taking 40 steps to the east and 30 steps 
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south from the old apple tree. In the 2 indicated places, the children of Euclid actually found 

100 coins each, after that they found two more treasures and stopped there, deciding that the 

father was mistaken – since the square has four peaks, only 400 coins can be buried. Clarify 

the situation and indicate the points at which the coins are buried. 

In order to simplify the consideration, it is worth using the Cartesian coordinate system, 

aligning the origin with the old apple tree. 

 

Figure 4. 

Then, the first two clades are located at points A (–20; –10) and B (40; –30), the rest 

are at points C and D. 

Let's define their coordinates. 

We find the third treasure from the following considerations: it is located at the vertex 

C of the vector BC, which begins at the point B; has the same length and is perpendicular to 

the BA vector. 

Let's translate these considerations into the language of mathematics. 

Let's start with the coordinates of the vector BA: (–20 – 40; –10 – (–30)) = (–60; 

20). Accordingly, the length of the vector BA: 2 2BA = (-60) +20 = 4000 . 

If we denote the coordinates of the point C ( )c cx ; y , then the vector BC has 

coordinates ( )c cx 40; y ( 30)− − − . The perpendicularity of the vectors means the equality of 

the dot product to zero: ( ) ( )c cx 40 ( 60)+ y +30 20=0− − . 

As a result, there is a system of algebraic equations. 
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( ) ( )

( ) ( )

2 2

c c

c c

x 40 + y +30 = 4000;

x 40 ( 60)+ y +30 20 = 0.

 −


− −

 

Apparently the simplest solution to this system is as follows: you need to express 

Сy +30 from the second equation of the system: С Cy +30= 3(x 40)− , and substitute in the 

first. Then you get the equation 
2 2

C C(x 40) +[3(x 40)] = 4000− − . Hence, Cx 40= 20−  and 

Cx 40= 20− − . As a result, we get two solutions to the system: (20; –90) and (60; 30). 

Which one is correct? The search for an answer to this question leads to the following 

answer: both answers are correct, since a square with vertices in A and B can be located not 

only to the right and up from them, but also to the left and down. 

In order to find the coordinates of points D and F, you can repeat the process, taking 

point A as the starting point. 

But, everything can be done much easier: the CD vector has coordinates 

( )D Dx 60; y 30− −  and is equal to the BA vector. That's why, ( )D Dx 60; y 30 =( 60;20)− − − . 

Hence, 
D Dx = 0; y = 50 . Likewise, you can determine the coordinates of the point F: 

F Fx = 40; y = 70− − . 

 

Figure 5. 

So, we found 6 treasures and their contents are 600 coins. Where are the other 2 

treasures? On reflection a little more, you can realize that points A and B do not have to be 

adjacent vertices of the square – they can be opposite. 
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Figure 6. 

In order to find the coordinates of the two remaining points, you can again repeat the 

process of solving the system: determine the coordinates of the point M, which is the midpoint 

of the vector AB, write the condition for the perpendicularity of the vectors MK and AB, use 

the fact that the length of MK is equal to half the length of AB. 

But like last time, there is an easier solution. Since the point K is the midpoint of the 

vector AC, its coordinates 20+60 10+30
;

2 2

− − 
 
 

= (20; 10), and the coordinates of the point L, 

from similar considerations, are (0; –50). 

 

6. CONCLUSION 

 

In order to demonstrate the importance of studying certain scientific aspects, it is very 

important to use vivid memorable examples. So, for example, in order to introduce the concept 

of different types of angles in a mathematics textbook for primary schoolchildren, we used a 

hippopotamus: if you prick him with an obtuse angle, then due to his thick skin, he will not feel 

it, but it is undesirable to prick him with an acute angle – the hippopotamus can take offense. 

The example with the hippopotamus turned out to be so extraordinary that it caused a lot of 

reviews, sometimes even negative ones, in the social networks of Kyrgyzstan. As a similar 

example, this paper proposes about the Euclidean treasure. 

It should be noted that the problem of Euclid's treasure in this work is of an auxiliary 

nature – it is designed to increase interest in developing skills for working with vectors 

specified in coordinate form. Such vectors and their properties are useful in describing various 

economic situations.  
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CAN NEUROECONOMICS CHANGE THE TRADITIONAL 

ASSUMPTIONS OF RATIONALITY? 

Sıdıka Başçı1, Buse Yiğittir2 

ABSTRACT 

Adam Smith included the human psychology factor in his book "Wealth of Nations", which is 

accepted as the beginning of classical economics. Adam Smith also stated in his previous book “The 

Theory of Moral Sentiments” that the human psychology factor is not only the field of psychology but 

can also be subject to other fields such as economics. Traditional economic theory assumes that 

individuals make rational choices. However, when we examine the behaviours of the individuals, we see 

that individuals react to events mostly irrational and these differ from individual to individual since 

decision-making processes are affected by many biological mechanisms such as brain regions, neurons 

and genes.  Even representatives of neoclassical economics, which use the concept of rational choice as 

an assumption have included psychological assumptions many times in their work. When we come to 

the beginning of the 21st-century psychologists and economists who study the development of 

psychology, neuroscience and decision-making have come together in a joint field of study. First, 

behavioral economics and then experimental economics, where both can be accepted as a sub-branch of 

economics, emerged. In the years following the development of these two fields, the field of 

neuroeconomics was born, whose purpose was to examine the neurobiological processes that affect 

decision-making. Neuroeconomics is an interdisciplinary field that brings together economics, 

psychology and neuroscience and aims to turn human behavior, specifically decision-making behavior, 

into a theory. Neuroeconomics, together with behavioral and experimental economics, tries to explain 

the points that classical economics cannot explain with the help of psychology, which classical economics 

ignores, but whose effects have a great impact on human behavior and can change the decisions taken. 

In this study, we firstly summarize the evaluation of neuroeconomics and then state our expectations 

about the future of neuroeconomics on the economy in the new world order of the 21st century. 

Key Words: neuroeconomics, decision-making processes, behavioural economics, experimental 

economics  

Jel Codes: D87, D90 

 

1. INTRODUCTION 

 

One of the most important assumptions of behavioural economics is that individuals 

are rational and almost all the theoretical papers are based on this assumption. However, there 

can be a debate whether changing this assumption by techniques of neuroeconomics can 

improve the analysis. The point is that one can remove this assumption and look at the 

individual psychological effects to build the theory of behavioural economics in an alternative 

way. 

Early economists like Fisher, Edgeworth, and Ramsey dreamed of a "pleasure meter" 

that could detect physical signals, but they could not succeed in this (Colander, 2008). If this 

could be done, it would help the field of neuroeconomics very much. With the beginning of the 
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21st century economists and psychologists started to work together to build the basics of the 

neuroeconomics. One can realize Zak (2004) as the first paper which gives the definition of 

neuroeconomics. In that paper, firstly interdisciplinary character of the field is mentioned and 

then the aim of the field is put as to understand neural basis of economic decisions.   

Of course, technological developments of the period were very important for the field 

to improve. There was not a “pleasure meter” but equipment that determine which area of the 

brain is active in the process of decision making were invented. The relationship between 

mental and neural functions of people could be monitored and observed. In this process, 

although PET (positron emission tomography) was seen as an important method to examine 

the relationship between neural movements and mental functions, it was insufficient due to 

the need for radioactive material use. Later on, FMRI (functional magnetic resonance imaging) 

which was a tool that can monitor brain activities without intervention when people are busy 

with a cognitive task had emerged (Demirel & Artan , 2016). 

At this point, the importance of the need for experimental economics should be 

mentioned. In order to observe the individual decisions, experiments should be desined 

cerefully for several different economic questions of interest. By using the technology 

mentioned in the perevious pharagraph data can be collected as a result of the experiment 

designed. Analysis of behaviours with this data can remove the assumption of rationality which 

is basic for most of the economic theories.     

The aim of this paper is to see what exists in the fields of neuroeconomics, behavioural 

economics and experimental economics in the literature and to try to understand the fields in 

a better way for a further project in mind which is to design an experiment. The preliminary 

investigation gave the information of the possibility to reach the necessary equipment for 

measurements of brain activities in Şehir Hospital which is the application hospital of the 

Ankara Yıldırım Beyazıt University. This is encouraging and exiting. Moreover, as can be seen 

in the literature review part, there exists no experiment design paper in the literature so the 

forthcoming project will fill a big gap in the area. 

 

2. LITERATURE SURVEY 

 

In order to see what exists in the literature related to neuroeconomics, behavioral 

economics and experimental economics a literature survey had been done and the outcome is 

presented in this section in chronological order.   

Posney in his 1998 study stated that there is a two-way relationship between economics 

and neurology. First route is from advances in neurology to the analysis of the axioms of 

mathematical economics on human behavior. Second route is from the mathematical models 

of individual behaviors developed by Game Theory to cognitive neurology. 

In their 2004 study, Glimcher and Rustichini state that although completeness is 

uncertain, there are significant fruits of neuroeconomic approaches that combine natural and 

social scientific approaches to the study of human behaviour. 

Neuroeconomics suggests three implications for economic behavior, according to 

Camerer (2005). First, it interprets the mechanism that enables rational choice in terms of 

issues that ensure the continuation of vital activities. Second, supporting data and parameters 
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in the initial phase of behavioral economics. Third, to reveal implicit and incomplete data about 

rational choices that are not properly emphasized. 

Camerer et. al (2005) stated that although most economists view neuroscience with 

suspicion, some neuroscientific regulations in economic theory will help explain some of the 

current anomalies that have been debated especially for decades.  

McCabe (2006) stated that knowledge about how the brain interacts with its 

environment in generating economic behaviour will enable researchers to better understand 

the differences among individuals and their decision-making processes and, consequently, to 

better predict economic behaviour.  

Camerer (2007) reports that the purpose of Neuroeconomics is to understand how the 

brain works in decision making and thinking.  

In Camerer (2008) he says that Neuroeconomics has the power to combine the 

experimental paradigms and statistical methods in economics to measure a range of neural 

and cognitive activities that economists like Edgeworth, Fisher, and Ramsey have planned but 

failed to realize. 

In his critical approach to neuroeconomics, Harrison (2008) stated that although he is 

reluctant to include the data of neuroscience in economics, still it can be useful for the future 

of economics.  

In 2009, Glimcher stated that neoclassical economics dominated the 20th century, and 

thus psychological analysis was substituted by mathematical equations and the ground for 

homo economicus was established. 

According to Stanton (2009) neuroeconomists, behavioral and experimental 

economists can use methods and knowledge developed by psychologists, neurologists, 

anthropologists, biologists, geneticists, mathematicians, physicists and other experts. 

Soydal et. al (2010) look at the issue from a country perspective. They mention that the 

concept of neuroeconomics will bring many benefits to countries and thus become a very 

important element. They concluded that countries that can review and implement the practices 

of neuroeconomics can gain a competitive advantage in many areas on international platforms.  

Kent (2011) states that the methodology and techniques used by Neuroeconomics were 

unimaginable in the recent past. She mentions that Neuroeconomics will facilitate the 

developments in economics and will lead to the development of new models. In this way, the 

rational individual in economics will be able to get rid of the narrow patterns of the theory and 

develop the theoretical infrastructure that includes the behaviour of the individual in the real 

world.  

Çiftçi (2017), includes various studies about the current situation, trying to explain why 

human behaviours can be distinguished from the rationality proposition. 

İskender (2019) concluded that the science of economics should not be evaluated 

independently of psychology and that economics, which does not take psychology into account, 

will be insufficient in explaining important processes, and therefore researchers should 

evaluate economics and psychology together while examining individual behaviours. 

Serra (2020) evaluated the approaches of economists to neuro-economics and 

emphasized the fact that knowing and explaining the reasons behind economic behaviour 

could be beneficial for economic analysis. Although many economists are skeptical towards 



Turkuaz Uluslararası Sosyo-Ekonomik Stratejik Araştırmalar Dergisi, 
Cilt / Volume:3, Sayı / Issue: 5, Yıl/ Year: 2021 

 

49 
 

neural sciences as they are towards behavioural economics, it has been stated that there are 

unexplained aspects of economic decision-making processes, and these points can be 

elucidated with the help of this science. 

 

3. BEHAVIORAL ECONOMICS AND EXPERIMENTAL ECONOMICS 

 

Before examining neuroeconomics, it is useful to examine behavioral and experimental 

economics, which we can define as the source of this field. The term behavioral economics was 

first used in 1958 by Harold L. Johnson in his study “Exploration in responsible business 

behavior: An exercise in behavioral economics”. There, he wanted from economists to use 

psychology in their theories (Angner &  Loewenstein , 2006).  

Demirel and Artan (2016) gives Richard E. Hattwick' s definition of behavioral economics. It 

is a reaction to the limiting assumptions of the marginalist revolution and seeks to reveal 

realistic assumptions about the behavior of economic agents.  

Simon's 1955 study of "A Behavioral Model of Rational Choice" has an important place in the 

behavioral economics discipline. He states that universal rationality is not possible so the 

understanding of rationality in traditional economic theory should change. In 1957, he 

introduced the concept of "Limited Rationality". According to this concept, individuals cannot 

always come up with logical solutions to the problems they face because they have limited time 

and mental power. Therefore, individuals should not always be expected to behave rationally 

(Tekin, 2016). Colander (2004) is another name who uses the term limited rationality.  

In 1971, "Journal of Behavioral Economics" began to be published, which one can associate 

with the development of behavioural economics. The first scientific conference on behavioural 

economics was held at Princeton University in 1983. We can consider the publication of the 

"Journal of Economic Behavior and Organization" in 1980 and the "Journal of Economic 

Psychology" in 1981 as steps of the institutionalization of new behavioural economics.  The 

realization of the conference "Behavioral Findings of Economic Theory" has great importance 

in the development of behavioural economics. 

Physics, astronomy, and quantum static linear are some of the sciences which one can see the 

effects of them on economics. As a first example, the power laws of engineer V. Pareto can be 

given. These take the name Pareto optimal-equilibrium, or Pareto efficiency in economics. A 

second example is Samuelson. He studied classical physics and applied optimization 

techniques to the concept of maximization. Thirdly, Cobb's concepts can be mentioned as 

Cobb-Douglas production function is widely used in economics. 

One can say that the basis of neoclassical economics is the application of thermodynamics to 

economics. Leon Walras and Irving Fisher's application of the first law of thermodynamics to 

economics can be given as an example.  

From these examples, one can conclude that economics is not an isolated science. In this 

context, behavioral economics is related to psychology and neuroeconomics is very much 

connected to behavioral economics.  

The first experimental study was in the field of marketing during the 1940s conducted by 

Edward Chamberlain with graduate students at Harvard University. Later, Vernon Smith 

repeated the experiment of Chamberlain with some modifications. Experiments can also be 
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applied to behavioral economics. The aim is to improve the explanation and predictive power 

of behavioural theories by testing with field and laboratory experiments (İskender, 2019). 

Recent experimental economics results showed that the rationality assumption is not valid 

(Eren, 2009). 

In 1986, the Economic Science Association, which consists of economists using experimental 

methods, started its work under the leadership of Vernon Smith. Studies of experimental 

economics have received support from neurology over time. Economists from these two 

sciences, which interact with each other, have used neurological techniques to examine 

decision-making issues, while neurologists have used economic games to understand how the 

brain works. This common discipline has been called neuroeconomics. 

 

4. WHAT IS NEUROECONOMICS? 

 

Modern economics emerged with the influential book of Adam Smith named "The 

Wealth of Nations" in 1776. Adam Smith included the human psychology factor in his book 

"Wealth of Nations". Mark Skousen (2011) defines this study as a declaration of economic 

independence. Adam Smith also stated in his previous book “The Theory of Moral Sentiments” 

that the human psychology factor is not only the field of psychology but can also be subject to 

other fields such as economics. It is possible to see the effects of psychology even in the 

masterpiece of classical economics. Adam Smith also argued that economic individuals are 

rational in “The Theory of Moral Sentiments” published in 1759. In the same book, we see that 

Smith argues that individuals are rational, and thus he contradicts himself by ignoring the 

impact of human psychology on the economy. By individuals being rational he means that they 

try to maximize their own interests, emphasized sympathy and self-love.  In addition, although 

he states that economic progress and wealth are the prerequisites of sympathy and 

philanthropy, it is possible to see Smith's thoughts on human psychology in the "Wealth of 

Nations" (Çiftçi, 2017). 

Traditional economic theory assumes that individuals are rational and make rational 

choices. However, when examined, one can observe that the behaviours of individuals are not 

rational. Individuals react to events mostly irrational and different from each other (Skousen, 

2011). Rational decision-making processes are affected by many biological mechanisms such 

as brain regions, neurons, genes (Koshovets, Olga & Varkhotov, Taras, 2019). This new field, 

which emerged with the inclusion of neurons and genes in economic studies, is called 

neuroeconomics. 

Kent (2011) defines neuroeconomics as an interdisciplinary field that includes 

neurology and measurement techniques of decision-making processes. Since the human brain 

should be examined in neuroeconomics, this is a new direction in economics. It has 

connections with behavioral and experimental economics. Neuroeconomists monitor which 

parts of the brain are active in different decision-making processes and examine the 

interactions of these parts within the system, what their functions are and how they bring 

results to different problems (Kent, 2011). 

Traditional economics assumes rationality for every individual in the society. However, 

neuroeconomic focuses on individual decisions (İskender, 2019). Ceteris Paribus assumption 
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of traditional economics loses its power but examining the background of individual behavior 

becomes more important. 

 

5. EMERGENCE AND DEVELOPMENT OF NEUROECONOMICS 

 

Neuroeconomics was firstly mentioned by neoclassical economics during 1930s. Milton 

Friedman stated that individuals do not act in accordance with rationality during 1950s. In the 

1980s Daniel Kahneman expressed the inadequacy of the expected utility theory (İskender, 

2019). The important names of 1990s are Paul W.Glimcher, Colin F. Camerer, Ernst Fehr and 

A. Russel Poldrack. Although economists such as Simon, Leibenstein and Katona questioned 

the limits of rationality and emphasized the importance of psychology in the second half of the 

20th century, they were unable to change the direction of economics.  

There are various meetings where developments in neuroscience and future of 

neuroeconomics are discussed. The meeting held by Colin Camerer and George Loewenstein 

in 1997 at Carnegie-Mellon University can be regarded as the first meeting where 

interdisciplinary interaction was achieved. Then, two more meetings were held in 2001. The 

meeting held in Squaw Valley focused on the cooperation of economics and neuroscience. This 

meeting was held by the Gruter Law Foundation. In the same year, the other meeting held at 

Princeton University by neuroscientist Christina Paxson and economist Jonathan Cohen 

constitutes the beginning of today's "Society for Neuroeconomics" and this meeting focused on 

the question of how neuroeconomics should follow from now on. According to Paul Zak, the 

first meeting that can serve as a basis in neuroeconomics was held by Greg Berns of Emory 

University in the fall of 2003. This meeting stands out with the fact that approximately one-

third of the 30 researchers attending the meeting have a doctorate in economics, one third 

have a doctorate in neuroscience, and the rest are medical doctors (Demirel, Selim K. & Artan, 

Seyfettin, 2016). 

 

6.CONCLUSION 

 

The assumption of rational individual behavior is the basis for almost all of the theories 

of behavioral economics. However, it can be possible to relax this assumption and search for 

individual personalized reactions while building the theories. This can be done by using the 

methods of neuroeconomics.  

In this context, in this paper, an investigation had been done to see what exists in the 

literature in the fields of behavioral economics and neuroeconomics. The purpose of this 

investigation was to see whether there exists an experimental design which provides individual 

reaction data. The search showed that there exists no such study. This is an important gap for 

the fields which should be filled.   

The preliminary investigation for the possibility of designing an experiment gave 

encouraging and exiting outcomes. The necessary equipment for measurements of brain 

activities were valid in Şehir Hospital which is the application hospital of the Ankara Yıldırım 
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Beyazıt University. The contact with the personnel showed that it could be possible to use the 

equipment. 

Therefore, the results of the investigations presented in this paper opened the platform 

for a further study which is an experiment. Some behavioural economics subject will be chosen. 

For that subject, a careful experiment design will be build. Using the outcomes of the 

experiment a data will be formed. This data will be used in the application instead of rational 

expectations assumption. The answer to the question of “Can Neuroeconomics Change the 

Traditional Assumptions of Rationality?” might be “yes”.  
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